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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an actuator for fine 
positioning of head element which causes no increase in 
thickness of HGA(head gimbals assembly) owing to mounting 
the actuator, can significantly improve the impact resistance of 
the HGA, significantly improve the productivity and the 
quality of the HGA, and to provide a HGA equipped with this 
actuator, a disk device equipped with this HGA, and a method 
for manufacturing this HGA. 

SOLUTION: The actuator which can perform fine positioning 
of the head element by being fixed to a head slider having at 
least one head element and to a supporting mechanism, is 
provided with a pair of arm parts which can be displaced in 
accordance with a driving signal, and the head slider is fitted 
between these arm parts. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The actuator for minute positioning of the head component characterized by constituting so 
that it may be an actuator for performing minute positioning of said head component by fixing in the 
head slider and the support device which it has at least one head component, it may have one pair of 
movable arm sections which can be displaced according to the driving signal and said head slider may 
be ****(ed) between these movable arm sections. 

[Claim 2] The actuator according to claim 1 characterized by having the base fixed to said support 
device, and said movable arm section having projected from this base. 

[Claim 3] The actuator according to claim 2 characterized by having the slider fixing section which the 
side face of said head slider fixes to the point of said movable arm section. 
[Claim 4] The actuator according to claim 3 characterized by having a configuration from which 
between the side face of said head slider except said slider fixing section and said movable arm sections 
serves as an opening. 

[Claim 5] An actuator given in any 1 term of claims 2-4 characterized by forming said base from the 
ceramic sintered compact which has elasticity. 

[Claim 6] An actuator given in any 1 term of claims 2-5 characterized by equipping said movable arm 
section with the arm member by the ceramic sintered compact which has flexibility, and the piezo- 
electric mechanical component formed in the side face of this arm member. 
[Claim 7] The actuator according to claim 5 or 6 with which said ceramic sintered compact is 
characterized by being Zr02. 

[Claim 8] Said movable arm section is an actuator given in any 1 term of claims 2-7 characterized by 
being constituted so that said head slider may be linearly rocked in a longitudinal direction according to 
a driving signal. 

[Claim 9] An actuator given in any 1 term of claims 2-8 characterized by the inside corner in the bond 
part of said base and said movable arm section having the obtuse angle or the smooth flat-surface 
configuration. 

[Claim 10] An actuator given in any 1 term of claims 1-9 characterized by a flat-surface configuration 
being an abbreviation U shape. 

[Claim 1 1] An actuator given in any 1 term of claims 1-10 characterized by having the thickness below 
the thickness of the head slider which should ****. 

[Claim 12] An actuator given in any 1 term of claims 1-11 characterized by setting up a little smaller 
than the width of face of the head slider which should **** spacing between said one pair of points of 
the movable arm section. 

[Claim 13] An actuator given in any 1 term of claims 1-12 characterized by said head component being 
a thin film magnetic-head component. 

[Claim 14] The head gimbal assembly characterized by having the actuator for minute positioning given 
in any 1 term of claims 1-13, said head slider ****(ed) among said one pair of this actuator of movable 
arm sections, and said support device which fixed to said actuator. 
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[Claim 15] The head gimbal assembly according to claim 14 with which said movable arm section and 
said head slider of said actuator are characterized by having fixed with adhesives. 
[Claim 16] The head gimbal assembly according to claim 14 or 15 with which said actuator and said 
support device are characterized by having fixed with adhesives and solder. 

[Claim 17] The disk unit characterized by equipping any 1 term of claims 14-16 with at least one head 
gimbal assembly of a publication. 

[Claim 1 8] The manufacture approach of the head gimbal assembly characterized by fixing said actuator 
which prepared the actuator for head component minute positioning equipped with one pair of movable 
arm sections which can be displaced according to the driving signal, ****(ed) the head slider which has 
at least one head component between said movable arm sections of this actuator, and attached this head 
slider in a support device. 

[Claim 19] The manufacture approach according to claim 18 which sets up a little smaller than the width 
of face of said head slider spacing between the points of said movable arm section of said actuator, and 
is first characterized by carrying out temporary immobilization of said head slider by the retention span 
of this movable arm section at the time of said ****. 

[Claim 20] The manufacture approach according to claim 19 characterized by carrying out actual 
immobilization of said actuator and said head slider by stiffening adhesives after said temporary 
immobilization. 

[Claim 21] The manufacture approach given in any 1 term of claims 18-20 characterized by fixing said 
actuator which attached said head slider, and said support device with adhesives and solder. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the actuator for minute positioning of head 
components, such as a thin film magnetic-head component or an optical head component, the head 
gimbal assembly (HGA) equipped with this actuator, the disk unit equipped with this HGA, and the 
manufacture approach of HGA. 
[0002] 

[Description of the Prior Art] In a magnetic disk drive, the magnetic-head slider attached in the point of 
the suspension of HGA is surfaced from the front face of the rotating magnetic disk, and record to a 
magnetic disk and/or playback from a magnetic disk are performed by the thin film magnetic-head 
component carried in this magnetic-head slider in that condition. 

[0003] large-capacity-izing of recent years and a magnetic disk drive, and the formation of high density 
record - following - the densification of a disk radial (truck cross direction) consistency - progressing 

— ****-- the former - the time - a voice coil motor (Following VCM is called) — depending - control 

— **** — the magnetic head — it is becoming difficult to double a location correctly. 

[0004] It is the technique in which the actuator performs detailed precision positioning which being 
proposed as one of the means which realizes precision positioning of the magnetic head carries another 
actuator style in a magnetic-head slider side farther, and it cannot follow by VCM from the conventional 
VCM (for example, refer to JP,6-259905,A, JP,6-309822,A, and JP,8-180623,A). 
[0005] These people have proposed the actuator of piggyback structure as this kind of an actuator. It is 
fixed to a suspension, the actuator of this piggyback structure really comes to form an edge and the 
other-end section fixed to a magnetic-head slider, while the displacement generating section of the shape 
of a pillar which connects these edges in the shape of I-shape by the piezo-electric member by PZT, and 
an actuator and a magnetic-head slider are attached stair-like on a suspension. That is, the actuator was 
inserted between the suspension and the magnetic-head slider, and it accumulates, and has cantilever 
(cantilever beam) structure of a formula. 
[0006] 

[Problem(s) to be Solved by the Invention] HGA using the actuator of such piggyback structure (1) 
Since it is the accumulated structure, it consists of piezo-electric members, such as PZT of the quality of 
the material with the whole weak (2) actuator with which the thickness of HGA of a magnetic-head 
slider part increases only in the part of an actuator, Since an actuator and a magnetic-head slider serve as 
cantilever structure accumulated stair-like at a list, An impact works with the moment. With the 
dimension of (3) magnetic-head slider with very low shock resistance (4) which the stroke at the time of 
minute positioning actuation changes, and cannot obtain sufficient stroke, since it has three-dimensional 
and complicated installation structure In order that the handling at the time of an assembly may be very 
difficult, and cannot apply conventional HGA assembly equipment and productivity may not check a 
very bad motion of (5) actuators Although it is necessary to keep and assemble a gap between an 
actuator and a suspension in a list between a magnetic-head slider and an actuator Since it not only 
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worsens shock resistance further, but preparing such a gap must set a gap constant in an assembly, 
assembly precision falls. Since it is difficult for the parallelism of a suspension, an actuator, and a 
magnetic-head slider to keep it exact especially, it has the various troubles of a head property getting 
worse. 

[0007] Therefore, this invention cancels the trouble which the conventional technique mentioned above, 
and that purpose is in offering the actuator for minute positioning of a head component without the 
thickness increase of HGA by actuator wearing, HGA equipped with this actuator, the disk unit 
equipped with this HGA, and the manufacture approach of HGA. 

[0008] Other purposes of this invention are to offer the actuator for minute positioning of the head 
component which can improve shock resistance sharply, HGA equipped with this actuator, the disk unit 
equipped with this HGA, and the manufacture approach of HGA. 

[0009] The purpose of further others of this invention is to offer the actuator for minute positioning of a 
head component with which it can improve sharply and upgrading can also plan productivity of HGA, 
HGA equipped with this actuator, the disk unit equipped with this HGA, and the manufacture approach 
of HGA. 
[0010] 

[Means for Solving the Problem] According to this invention, by fixing in the head slider and the 
support device which it has at least one head component, it is an actuator for performing minute 
positioning of a head component, and according to the driving signal, it has one pair of movable arm 
sections which can be displaced, and the actuator for minute positioning of the head component 
constituted so that a head slider might be ****(ed) between these movable arm sections is offered. 
[001 1] Since it constitutes so that a head slider may be ****(ed) among one pair of movable arm 
sections which can be displaced according to a driving signal, even if it forms an actuator, un-arranging 
[ for which the thickness of HGA increases in the part ] does not arise. For this reason, dimension 
modification of the magnetic disk drive by actuator wearing etc. becomes unnecessary. Moreover, since 
an actuator and a head slider do not serve as cantilever structure, shock resistance improves sharply. And 
since it is considering as the structure of ****(ing) a head slider between the movable arm sections, the 
point of the movable arm section which actually gives a variation rate can lengthen to the tip of a head 
slider. For this reason, since the stroke of the magnitude same at the time of minute positioning actuation 
can be offered also when the dimension of a head slider changes, required sufficient stroke can be 
obtained. 

[0012] It has the base fixed to a support device, and it is desirable that the movable arm section has 
projected from this base, 

[0013] It is also desirable to have the slider fixing section which the side face of a head slider fixes to 
the point of the movable arm section. 

[0014] In this case, it is more desirable to have a configuration from which between the side faces of a 

head slider and the movable arm sections except the slider fixing section serves as an opening. 

[0015] It is also desirable that the base is formed from the ceramic sintered compact which has elasticity. 

Furthermore, it is also more desirable that the movable arm section is equipped with the arm member by 

the ceramic sintered compact which has flexibility, and the piezo-electric mechanical component formed 

in the side face of an arm member. Thus, the shock resistance of the actuator itself improves by using 

the principal part of an actuator as the ceramic sintered compact of rigid high Zr02 grade. 

[0016] As for the movable arm section, it is more desirable to be constituted so that a head slider may be 

linearly rocked in a longitudinal direction according to a driving signal. Since it is not angle rocking but 

straight-line rocking, high positioning of precision is attained from that of a head component. 

[0017] It is also desirable that the inside corner in the bond part of a base and the movable arm section 

has the obtuse angle or the smooth flat-surface configuration. Thereby, the shock resistance of the 

actuator itself improves sharply. 

[0018] It is desirable that a flat-surface configuration is also an abbreviation U shape. 

[0019] It is also desirable to have the thickness below the thickness of the head slider which should 
**** 
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[0020] It is desirable to be set up a little smaller than the width of face of the head slider which spacing 
between one pair of points of the movable arm section should ****. 

[0021] It is desirable that the head component described above is also a thin film magnetic-head 
component. 

[0022] According to this invention, HGA further equipped with the actuator for minute positioning 
mentioned above, the head slider ****(ed) among one pair of an actuator of movable arm sections, and 
said support device which fixed to the actuator is offered. 

[0023] Having fixed with adhesives also has desirable movable arm section and head slider of an 
actuator. 

[0024] Having fixed with adhesives and solder also has an actuator and a desirable support device. 
[0025] According to this invention, the disk unit equipped with at least one HGA described above 
further again is offered. 

[0026] According to this invention, the actuator for head component minute positioning equipped with 
one pair of movable arm sections which can be displaced according to the driving signal is prepared, the 
head slider which has at least one head component between the movable arm sections of an actuator is 
****(ed), and the manufacture approach of HGA which fixes the actuator which attached the head slider 
in a support device is offered. 

[0027] First, between the movable arm sections of an actuator, a head slider is ****(ed) and it fixes. 
Subsequently, the complex of this head slider and actuator is fixed in a support device. Since it is made 
to **** a head slider between the movable arm sections of an actuator and the assembly of a head slider 
and an actuator can work on a plate, the easy and highly precise assembly of positioning becomes 
possible. And although it is inferior to quick action, since heat-curing mold adhesives with a very good 
hardening property can be used as adhesives, the complex of the head slider of high quality and an 
actuator can be obtained. Furthermore, since it can mount in HGA assembly equipment with the 
application of this complex in a suspension, productivity becomes very good and reduction-ization of a 
manufacturing cost of it is attained. 

[0028] Spacing between the points of the movable arm section of an actuator is set up a little smaller 
than the width of face of a head slider, and it is desirable that it was made to carry out temporary 
immobilization of the head slider by the retention span of the movable arm section first at the time of 
****. Thereby, temporary immobilization can be performed, without using a holder etc. 
[0029] It is also desirable after temporary immobilization to carry out actual immobilization of an 
actuator and the head slider by stiffening adhesives. 

[0030] It is also desirable to fix the actuator which attached the head slider, and a support device with 

adhesives and solder. 

[0031] 

[Embodiment of the Invention] Drawing 1 is the perspective view showing the configuration of the 
important section of a magnetic disk drive roughly as 1 operation gestalt of this invention, drawing 2 is a 
perspective view showing the whole head gimbal assembly (HGA), and drawing 3 and drawing 4 are the 
perspective views which looked at the point of HGA in this operation gestalt from a mutually different 
direction. 

[0032] In drawing 1 , two or more magnetic disks with which 10 rotates the surroundings of a shaft 1 1 , 
and 12 show the assembly carriage equipment for positioning a magnetic-head slider on a truck, 
respectively, assembly carriage equipment 12 -- a core [ shaft / 13 ] - carrying out - an angle - it 
mainly consists of rockable carriage 14 and a main actuator 15 which carries out the angle rocking drive 
of this carriage 14 and which consists of a voice coil motor (VCM), for example. 
[0033] The base of two or more drive arms 16 by which the stack was carried out is attached in the 
direction of a shaft 13 at carriage 14, and HGA 17 has fixed to the point of each drive arm 16. Each 
HGA 17 is formed in the point of the drive arm 16 so that the magnetic-head slider formed in the point 
may counter to the front face of each magnetic disk 10. 

[0034] As shown in drawing 2 - drawing 4 , HGA fixes the actuator 22 for performing precision 
positioning which is pinching the side face of the magnetic-head slider 21 in which it has a magnetic- 
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head component to the point of a suspension 20, and is constituted. 

[0035] The main actuator 15 shown in drawing 1 is formed in order to carry out the variation rate of the 
drive arm 16 which attached HGA17 and to move the whole assembly, and with such a main actuator 
15, the actuator 22 is formed in order to make possible the detailed variation rate which cannot be 
driven. 

[0036] As a suspension 20 is shown in drawing 2 - drawing 4 , the 1st and the 2nd load beam 23 and 24, 
The hinge 25 which has the elasticity which connects mutually these [ 1st ] and the 2nd load beam 23 
and 24, It mainly consists of FUREKUSHA 26 which has the elasticity by which fixing support was 
carried out on the 2nd load beam 24 and a hinge 25, and a circular base plate 27 prepared at installation 
section 23a of the 1st load beam 23. 

[0037] FUREKUSHA 26 has soft tongue 26a pressed by the dimple (with no illustration) prepared in the 
2nd load beam 24 at one edge, and base 22a of an actuator 22 has fixed through insulating-layer 26b by 
polyimide etc. on this tongue 26a. This FUREKUSHA 26 has the elasticity which supports the 
magnetic-head slider 21 flexibly through an actuator 22 by this tongue 26a. FUREKUSHA 26 is 
constituted from this operation gestalt by the stainless steel plate (for example, SUS304TA) with a 
thickness of about 20 micrometers. In addition, fixing with FUREKUSHA 26, the 2nd load beam 24, 
and a hinge 25 is made by pinpoint fixing with two or more welding points. 

[0038] The hinge 25 has the elasticity for giving the force of suppressing a slider 21 in the direction of a 
magnetic disk through an actuator 22 with the 2nd load beam 24. This hinge 25 is constituted from this 
operation gestalt by the stainless steel plate with a thickness of about 40 micrometers. 
[0039] With this operation gestalt, the 1st load beam 23 consists of stainless steel plates of about 100- 
micrometer thickness, and it goes across a hinge 25 all over the, and it is supporting it. However, fixing 
with the load beam 23 and a hinge 25 is made by pinpoint fixing with two or more welding points. 
Moreover, with this operation gestalt, the 2nd load beam 24 also consists of stainless steel plates of 
about 100-micrometer thickness, and has fixed in the edge to the hinge 25. However, fixing with the 
load beam 24 and a hinge 25 is also made by pinpoint fixing with two or more welding points. In 
addition, lift tab 24a for separating HGA from the magnetic-disk front face at the time of un-operating is 
prepared at the tip of this 2nd load beam 24. 

[0040] With this operation gestalt, the base plate 27 consists of the stainless steel or iron of about 150- 
micrometer thickness, and has fixed by welding to installation section 23a of the base of the 1st load 
beam 23. This base plate 27 is attached in the drive arm 16 ( drawing 1 ). 

[0041] two or more leads depended on a laminating thin film pattern on FUREKUSHA 26 - the flexible 
wiring member 28 containing a conductor is formed or laid. The wiring member 28 is formed on the 
metallic thin plate like the FUREKUSHI bull printed circuit (Flexible Print Circuit, FPC) by the same 
well-known patterning approach as creating a printed circuit board. This wiring member 28 is formed by 
carrying out the laminating of the 2nd insulating ingredient layer by resin ingredients, such as polyimide 
with an insulating ingredient layer [ by resin ingredients, such as polyimide with a thickness of about 5 
micrometers, / 1st ], a Cu layer (lead conductor layer) of with a thickness of about 4 micrometers 
patternized, and a thickness of about 5 micrometers, one by one from a FUREKUSHA 26 side in this 
sequence. However, as for the part of the connection pad for connecting with a magnetic-head 
component, an actuator, and an external circuit, laminating formation of the Au layer is carried out on 
Cu layer, and the insulating ingredient layer is not formed on it. 

[0042] two one side and the both sides by which this wiring member 28 is connected to a magnetic-head 
component in this operation gestalt - the lead of a total of four - 1st wiring member 28a containing a 
conductor, and one one side and the both sides which are connected to an actuator 22 - the lead of a 
total of two - it consists of the 2nd wiring member 28b containing a conductor. 
[0043] the lead of 1st wiring member 28a - the end of a conductor is connected to the connection pad 
29 for magnetic-head components prepared on separation section 26c which is separated from this 
FUREKUSHA 26 and can carry out a free movement in the point of FUREKUSHA 26. The connection 
pad 29 is connected to terminal electrode 21a of the magnetic-head slider 21 by golden bonding, 
wirebonding, or stitch bonding, the lead of 1st wiring member 28a - the other end of a conductor is 
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connected to the connection pad 30 for external circuits for connecting with an external circuit. 
[0044] the lead of 2nd wiring member 28b — the end of a conductor is connected to the connection pad 
31 for actuators formed on insulating-layer 26b of tongue 26a of FUREKUSHA 26, and this connection 
pad 3 1 is connected to A channels and the B channel signal terminal electrodes 22b and 22c which were 
prepared in base 22a of an actuator 22, respectively, the lead of 2nd wiring member 28b - the other end 
of a conductor is connected to the connection pad 30 for external circuits for connecting with an external 
circuit. 

[0045] The structure of be [ it / what is limited to the structure described above ] of the suspension in 
HGA of this invention is clear. In addition, although not illustrated, you may equip with IC chip for a 
head drive in the middle of a suspension 20. 

[0046] Drawing 5 is the top view showing the structure of the actuator in this operation gestalt, drawing 
6 is the sectional view showing the structure of the piezoelectric-device part of this actuator, and 
drawing 7 is a perspective view for explaining actuation of this actuator. 
[0047] As shown in drawing 5 , one pair of movable arm sections 5 1 and 52 are perpendicularly 
extended from the both ends of the base 50 (22a) where the flat-surface configuration fixes an actuator 
22 to a suspension by having an abbreviation U shape. The slider fixing sections 53 and 54 which fix on 
the side face of the magnetic-head slider 2 1 are formed in the point of the movable arm sections 5 1 and 
52, respectively. Spacing between the slider fixing section 53 and 54 is set up so that it may become a 
little smaller than the width of face of the magnetic-head slider which should ****. The thickness of an 
actuator 22 is set below to the thickness of the magnetic-head slider which should **** so that thickness 
of HGA may not be increased by actuator mounting. Conversely, if it says, the reinforcement of the 
actuator itself can be raised by enlarging to the thickness of the magnetic-head slider which should **** 
thickness of an actuator 22, without increasing the thickness of HGA. 

[0048] The slider fixing sections 53 and 54 are projected in the magnetic-head slider 21 direction, and 
only this part fixes with the side face of the magnetic-head slider 21, and they are made by this as [ serve 
as / the remaining part between a magnetic-head slider side face and the movable arm sections 5 1 and 
52 / an opening ]. 

[0049] The movable arm sections 51 and 52 consist of piezoelectric devices 51b and 52b formed in the 
side face of the arm members 51a and 52a and these arm members 51a and 52a, respectively. 
[0050] The arm members 51a and 52a are formed in the base 50 list with the ceramic sintered compact 2 
which has elasticity, for example, ZrO, in one. Thus, it is high, i.e., the shock resistance of the actuator 
itself improves the principal part of an actuator by [ which is rigidity ] considering as the ceramic 
sintered compact of strong Zr02 grade to a deflection. 

[0051] Each of piezoelectric devices 51b and 52b has multilayer structure to which the laminating of the 
piezo-electricity and the electrostriction ingredient layer 60 and the signal-electrode layer 61 which are 
expanded and contracted according to an inverse piezoelectric effect or an electrostrictive effect, and the 
grand electrode layer 62 was carried out by turns, as shown in drawing 6 . The signal-electrode layer 61 
is connected to A channels shown in drawing 3 and drawing 4 , B channel signal terminal electrode 22b, 
or 22c, and the grand electrode layer 62 is connected to 22d of grand terminals, and 22e, 
[0052] Piezo-electricity and the electrostriction ingredient layer 60 consist of so-called piezoelectric 
material, such as PZT, and polarization processing for the improvement in the displacement engine 
performance is usually performed. The direction of polarization by this polarization processing is the 
direction of a laminating of a piezoelectric device. When the sense of the electric field when impressing 
an electrical potential difference to an electrode layer is in agreement with the direction of polarization, 
it elongates in the thickness direction (piezo-electric longitudinal effect), and the piezo-electricity and 
electrostriction ingredient layer between two electrodes are contracted by the field inboard (piezo- 
electric transversal effect). On the other hand, when the sense of electric field is contrary to the direction 
of polarization, it contracts in the thickness direction (piezo-electric longitudinal effect), and piezo- 
electricity and an electrostriction ingredient layer are elongated by the field inboard (piezo-electric 
transversal effect). 

[0053] If the electrical potential difference which makes piezoelectric devices 51b and 52b produce 
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contraction or expanding is impressed, each piezoelectric-device part contracts or develops each time, 
by this, as shown in drawing 7 , each of the movable arm sections 51 and 52 will bend in the shape of S 
character, and the point will rock it linearly in a longitudinal direction. Consequently, the magnetic-head 
slider 21 is similarly rocked linearly in a longitudinal direction. Thus, since it is not angle rocking but 
straight-line rocking, high positioning of precision is attained from that of a magnetic-head component. 
[0054] An electrical potential difference which a reverse variation rate produces mutually may be 
impressed to both piezoelectric devices at coincidence. That is, when another side contracts to them 
when one side develops to one piezoelectric device and the piezoelectric device of another side, and one 
side contracts to them, an alternation electrical potential difference which another side elongates may be 
impressed to coincidence. Rocking of the movable arm section at this time makes a center the location at 
the time of no electrical-potential-difference impressing. In this case, the amplitude of rocking when 
making driver voltage the same becomes the twice [ about ] in the case of impressing an electrical 
potential difference by turns. However, in this case, by one rocking side, a piezoelectric device is made 
elongated and the driver voltage at this time becomes contrary to the sense of polarization. For this 
reason, when applied voltage is high, in performing electrical-potential-difference impression 
continuously, there is a possibility that polarization of piezo-electricity and an electrostriction ingredient 
may decline. Therefore, it is made for the sense of driver voltage not to become the sense and reverse of 
polarization by applying fixed direct-current bias voltage to polarization and the same direction, and 
making into driver voltage what superimposed the above-mentioned alternation electrical potential 
difference on this bias voltage. Rocking in this case makes the location when impressing only bias 
voltage a center. 

[0055] In addition, piezo-electricity and an electrostriction ingredient mean the ingredient expanded and 
contracted according to an inverse piezoelectric effect or an electrostrictive effect. Although piezo- 
electricity and an electrostriction ingredient may be anything as long as it is ingredients applicable to the 
displacement generating section of an actuator which was mentioned above, its ceramic piezo-electricity 
and electrostriction ingredients, such as PZT [Pb(Zr, Ti) 03], PT (PbTi03), PLZT [(Pb, La) (Zr, Ti) 
03], and barium titanate (BaTi03), are usually desirable from rigidity being high. 
[0056] Thus, since the actuator 22 in this operation gestalt is constituted so that the side face of the 
magnetic-head slider 21 may be put between the movable arm section 5 1 and 52, even if it forms an 
actuator 22, the thickness of HGA does not increase in the part. For this reason, dimension modification 
of the magnetic disk drive by actuator wearing etc. becomes unnecessary. Moreover, since the complex 
of an actuator 22 and the magnetic-head slider 21 does not have cantilever structure, shock resistance 
improves sharply. And since it is considering as the structure of ****(ing) the magnetic-head slider 21 
between the movable arm section 51 and 52, the point of the movable arm sections 51 and 52 which 
actually give a variation rate can lengthen to the tip of the magnetic-head slider 21 . For this reason, since 
the stroke of the magnitude same at the time of minute positioning actuation can be offered also when 
the dimension of the magnetic-head slider 21 changes, required sufficient stroke can be obtained. 
[0057] Drawing 8 - drawing 10 are the perspective views explaining a part of production process of 
HGA in this operation gestalt. 

[0058] First, the magnetic-head slider 21 and an actuator 22 are prepared. The magnetic-head slider 21 is 
formed by the well-known manufacture approach. An actuator 22 forms the block tubed [ continuous ] 
in which one side face inwhich come whenever it is shown in drawing 5 , and it had a U-shaped cross 
section carried out opening with the ceramic sintered compact (for example, Zr02) which has elasticity, 
and after it carries out printing formation of the continuous piezoelectric device which has a cross 
section as shown in the both-sides side at drawing 6 R> 6, it cuts this into round slices by predetermined 
width of face, and it manufactures it by forming a terminal electrode etc. in this. 
[0059] As shown in drawing 8 , the adhesives 80, such as thermosetting epoxy resin adhesive, are first 
applied to the fixing section of the both-sides side of the magnetic-head slider 21. This magnetic-head 
slider 21 is inserted between the movable arm section 51 of the actuator 22 currently similarly laid on 
the plate 81, and 52. 

[0060] Since it is set up so that the slider fixing section 53 in the movable arm sections 51 and 52 of an 
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actuator 22 and the spacing WA between 54 may become a little smaller than the width of face WS of 
the magnetic-head head slider 21, by the retention span of the movable arm sections 51 and 52, 
temporary immobilization of the magnetic-head slider 21 is carried out without using a holder etc., and 
after that, it carries out heat curing of the adhesives 80, and carries out actual immobilization. 
[0061] Thereby, the complex 82 of the magnetic-head slider 21 and an actuator 22 is formed. 
[0062] Thus, since the assembly of the magnetic-head slider 21 and an actuator 22 can work on a plate, 
the easy and highly precise assembly of positioning becomes possible. And although it is inferior to 
quick action, since heat-curing mold adhesives with a very good hardening property can be used as 
adhesives, the complex 82 of the head slider of high quality and an actuator can be obtained. 
[0063] Subsequently, as shown in drawing 9 , the complex 82 of the magnetic-head slider 21 and an 
actuator 22 is fixed on FUREKUSHA 26 of a suspension 20. Adhesives 90 and 91 are applied on 
separation section 26c of FUREKUSHA 26, respectively the insulating-layer 26b top in tongue 26a of 
FUREKUSHA 26, base 22of actuator 22 of complex 82 a (50) is carried out on insulating-layer 26b, 
and, more specifically, adhesion immobilization of the point of the magnetic-head slider 21 of complex 
82 is carried out on separation section 26c, respectively. 

[0064] Subsequently, as shown in drawing 10 (A), the grounding pad 100 and the grand terminal 
electrodes 22d and 22e of an actuator 22 are further connected for A channels and the B channel signal 
terminal electrodes 22b and 22c of the connection pad 31 for actuators, and an actuator 22 electrically 
with solder or a silver content epoxy resin. If it connects using solder, the connection resilience of 
complex 82 and a suspension will increase. 

[0065] Then, as shown in drawing 10 (B), the connection pad 29 for magnetic-head components and 
terminal electrode 21a of the magnetic-head slider 21 are electrically connected for example, by golden 
ball junction. 

[0066] Since this complex 82 is a simple configuration, fixing and electrical installation by the 
adhesives of complex 82 and a suspension mentioned above can be carried out using HGA assembly 
equipment. Thus, since it can mount using HGA assembly equipment, productivity becomes very good 
and reduction-ization of a manufacturing cost of it is attained. 

[0067] Drawing 1 1 is the top view showing the structure of the actuator in other operation gestalten of 
this invention. 

[0068] As shown in this drawing, one pair of movable arm sections 1 1 1 and 1 12 are perpendicularly 
extended from the both ends of the base 1 10 where that flat-surface configuration fixes this actuator to a 
suspension by having an abbreviation U shape. The slider fixing sections 113 and 1 14 which fix on the 
side face of the magnetic-head slider 21 are formed in the point of the movable arm sections 1 1 1 and 
1 12, respectively. 

[0069] The slider fixing sections 1 13 and 1 14 are projected in the magnetic-head slider 21 direction, and 
only this part fixes with the side face of the magnetic-head slider 21, and they are made by this as [ serve 
as / the remaining part between a magnetic-head slider side face and the movable arm sections 1 1 1 and 
112 /an opening]. 

[0070] The movable arm sections 1 1 1 and 1 12 consist of piezoelectric devices 1 1 lb and 1 12b formed in 
the side face of the arm members 1 1 la and 1 12a and these arm members 1 1 la and 1 12a, respectively. 
[0071] The arm members 1 1 la and 1 12a are formed in the base 1 10 list with the ceramic sintered 
compact 2 which has elasticity, for example, ZrO, in one. Thus, it is high, i.e., the shock resistance of 
the actuator itself improves the principal part of an actuator by [ which is rigidity ] considering as the 
ceramic sintered compact of strong Zr02 grade to a deflection. 

[0072] The structure of piezoelectric devices 1 1 lb and 1 12b and actuation are the same as that of the 
case of the actuator shown in drawing 5 . 

[0073] in this operation gestalt, the inside corner in the bond part of the movable arm sections 1 1 1 and 
112 and the slider fixing sections 113 and 1 14 be right-angled in the inside corner in the bond part of the 
movable arm sections 1 1 1 and 1 12 and a base 110, and a list, and the corner reinforcement sections 1 15- 
1 18 be form in them in one with the ceramic sintered compact same in base 1 10 list as the arm members 
111a and 1 12a so that it may become slant, i.e., the flat surface configuration of an obtuse angle. 
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Thereby, the shock resistance of the actuator itself improves considerably. 

[0074] Since the other configurations and operation effectiveness of this operation gestalt are completely 
the same as that of the case of the operation gestalt of drawing 2 , explanation is omitted. 
[0075] Drawing 12 is the top view showing the structure of the actuator in the operation gestalt of 
further others of this invention. 

[0076] As shown in this drawing, one pair of movable arm sections 121 and 122 are perpendicularly 
extended from the both ends of the base 120 where that flat-surface configuration fixes this actuator to a 
suspension by having an abbreviation U shape. The slider fixing sections 123 and 124 which fix on the 
side face of the magnetic-head slider 21 are formed in the point of the movable arm sections 121 and 
122, respectively. 

[0077] The slider fixing sections 123 and 124 are projected in the magnetic-head slider 21 direction, and 
only this part fixes with the side face of the magnetic-head slider 21, and they are made by this as [ serve 
as / the remaining part between a magnetic-head slider side face and the movable arm sections 121 and 
122 /an opening ]. 

[0078] The movable arm sections 121 and 122 consist of piezoelectric devices 121b and 122b formed in 
the side face of the arm members 121a and 122a and these arm members 121a and 122a, respectively. 
[0079] The arm members 121a and 122a are formed in the base 120 list with the ceramic sintered 
compact 2 which has elasticity, for example, ZrO, in one. Thus, it is high, i.e., the shock resistance of 
the actuator itself improves the principal part of an actuator by [ which is rigidity ] considering as the 
ceramic sintered compact of strong Zr02 grade to a deflection. 

[0080] The structure of piezoelectric devices 121b and 122b and actuation are the same as that of the 
case of the actuator shown in drawing 5 . 

[0081] In this operation gestalt, the corner reinforcement sections 125-128 are formed in one at the 
inside corner in the bond part of the movable arm sections 121 and 122 and a base 120, and the list with 
the ceramic sintered compact same in base 120 list as the arm members 121a and 122a so that the inside 
corner in the bond part of the movable arm sections 121 and 122 and the slider fixing sections 123 and 
124 may serve as a flat-surface configuration that it is not right-angled and smooth. Thereby, the shock 
resistance of the actuator itself improves considerably. 

[0082] Since the other configurations and operation effectiveness of this operation gestalt are completely 
the same as that of the case of the operation gestalt of drawing 2 , explanation is omitted. 
[0083] Drawing 13 is the top view showing the structure of the actuator in this invention and also other 
operation gestalten. 

[0084] As shown in this drawing, one pair of movable arm sections 131 and 132 are perpendicularly 
extended from the both ends of the base 130 where that flat-surface configuration fixes this actuator to a 
suspension by having an abbreviation U shape. The slider fixing sections 133 and 134 which fix on the 
side face of the magnetic-head slider 21 are formed in the point of the movable arm sections 131 and 
132, respectively. 

[0085] The slider fixing sections 133 and 134 are projected in the magnetic-head slider 21 direction, and 
only this part fixes with the side face of the magnetic-head slider 21, and they are made by this as [ serve 
as / the remaining part between a magnetic-head slider side face and the movable arm sections 13 1 and 
132 /an opening ]. 

[0086] The movable arm sections 131 and 132 consist of piezoelectric devices 131b and 132b formed in 
the side face of the arm members 13 la and 132a and these arm members 13 la and 132a, respectively. 
[0087] The arm members 131a and 132a are formed in the base 130 list with the ceramic sintered 
compact 2 which has elasticity, for example, ZrO, in one. Thus, it is high, i.e., the shock resistance of 
the actuator itself improves the principal part of an actuator by [ which is rigidity ] considering as the 
ceramic sintered compact of strong Zr02 grade to a deflection. 

[0088] The structure of piezoelectric devices 131b and 132b and actuation are the same as that of the 
case of the actuator shown in drawing 5 . 

[0089] In this operation gestalt, the corner reinforcement sections 135-138 by the epoxy resin are formed 
in the inside corner in the bond part of the movable arm sections 131 and 132 and the slider fixing 
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sections 133 and 134 at the inside corner in the bond part of the movable arm sections 131 and 132 and a 
base 130, and the list. Thereby, the shock resistance of the actuator itself improves considerably. 
[0090] Since the other configurations and operation effectiveness of this operation gestalt are completely 
the same as that of the case of the operation gestalt of drawing 2 , explanation is omitted. 
[0091] As mentioned above, although this invention was explained using HGA equipped with the 
actuator for minute positioning and this actuator of a thin film magnetic-head component, this invention 
is not limited only to such an actuator and can be applied also to HGA which had other than the thin film 
magnetic-head component (for example, the actuator for minute positioning and these actuators of a 
head component, such as an optical head component). 

[0092] This invention cannot be shown in instantiation, and not all the operation gestalten described 
above can show it restrictively, and can carry out this invention in other various deformation modes and 
modification modes. Therefore, the range of this invention is specified by only a claim and its equal 
range. 
[0093] 

[Effect of the Invention] Since the actuator is constituted according to this invention so that a head slider 
may be ****(ed) among one pair of movable arm sections which can be displaced according to a driving 
signal as explained to the detail above, even if it forms an actuator, un-arranging [ for which the 
thickness of HGA increases in the part ] does not arise. For this reason, dimension modification of the 
magnetic disk drive by actuator wearing etc. becomes unnecessary. Moreover, since an actuator and a 
head slider do not serve as cantilever structure, shock resistance improves sharply. And since it is 
considering as the structure of ****(ing) a head slider between the movable arm sections, the point of 
the movable arm section which actually gives a variation rate can lengthen to the tip of a head slider. For 
this reason, since the stroke of the magnitude same at the time of minute positioning actuation can be 
offered also when the dimension of a head slider changes, required sufficient stroke can be obtained. 
[0094] Furthermore, by this invention, as the manufacture approach of HGA, between the movable arm 
sections of an actuator, the head slider was ****(ed), it fixed, and the complex of this head slider and 
actuator is first fixed in the support device. Since it is made to **** a head slider between the movable 
arm sections of an actuator and the assembly of a head slider and an actuator can work on a plate, the 
easy and highly precise assembly of positioning becomes possible. And although it is inferior to quick 
action, since heat-curing mold adhesives with a very good hardening property can be used as adhesives, 
the complex of the head slider of high quality and an actuator can be obtained. Furthermore, since it can 
mount in HGA assembly equipment with the application of this complex in a suspension, productivity 
becomes very good and reduction-ization of a manufacturing cost of it is attained. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] As 1 operation gestalt of this invention, it is the perspective view showing the configuration 
of the important section of a magnetic disk drive roughly. 

[Drawing 2] It is a perspective view showing the whole HGA in the operation gestalt of drawing 1 . 
[Drawing 3] It is the perspective view of the point of HGA in the operation gestalt of drawing 1 . 
[Drawing 4] It is the perspective view which looked at the point of HGA in the operation gestalt of 
drawing 1 from the direction where drawing 3 differs. 

[Drawing 5] It is the top view showing the structure of the actuator in the operation gestalt of drawing 
1. 

[Drawing 6] It is the sectional view showing the structure of the piezoelectric-device part of the actuator 
of drawing 5 . 

[Drawing 7] It is a perspective view for explaining actuation of the actuator of drawing 5 . 
[Drawing 8] It is a perspective view explaining a part of production process of HGA in the operation 
gestalt of drawing 1 . 

[Drawing 9] It is a perspective view explaining a part of production process of HGA in the operation 
gestalt of drawing 1 . 

[Drawing 10] It is a perspective view explaining a part of production process of HGA in the operation 
gestalt of drawing 1 . 

[Drawing 1 1] It is the top view showing the structure of the actuator in other operation gestalten of this 
invention. 

[Drawing 12] It is the top view showing the structure of the actuator in the operation gestalt of further 
others of this invention. 

[Drawing 13] It is the top view showing the structure of the actuator in this invention and also other 
operation gestalten. 
[Description of Notations] 

10 Magnetic Disk 

11 13 Shaft 

12 Assembly Carriage Equipment 

14 Carriage 

1 5 The Main Actuator 

16 Drive Arm 

17 HGA 

20 Suspension 

21 Magnetic-Head Slider 

2 1 a Terminal electrode 

22 Actuator 
22a, 50 Base 

22b, 22c Signal terminal electrode 
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22d, 22e Grand terminal electrode 

23 1st Load Beam 
23a Installation section 

24 2nd Load Beam 
24a Lift tab 

25 Hinge 

26 FUREKUSHA 
26a Tongue 

26b Insulating layer 
26c Separation section 

27 Base Plate 

28 Wiring Member 

28a The 1st wiring member 
28b The 2nd wiring member 

29 Connection Pad for Magnetic-Head Components 

30 Connection Pad for External Circuits 

3 1 Connection Pad for Actuators 

51,52, 111, 112, 121, 122, 131, 132 Movable arm section 
51a, 52a, 111a, 112a, 121a, 122a, 131a, 132a Arm member 
51b, 52b, 111b, 112b, 121b, 122b, 131b, 132b Piezoelectric device 
53, 54, 1 13, 114, 123, 124, 133, 134 Slider fixing section 

60 Piezo-electricity and Electrostriction Ingredient Layer 

61 Signal-Electrode Layer 

62 Grand Electrode Layer 
80, 90,91 Adhesives 

81 Plate 

82 Complex 

100 Grounding Pad 

115, 116, 117, 118, 125, 126, 127, 128, 135, 136, 137, 138 Corner reinforcement section 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 10] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



WRITTEN AMENDMENT 



[a procedure revision] 

[Filing Date] October 5, Heisei 13 (2001. 10.5) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The actuator for minute positioning of the head component characterized by constituting so 
that it may be an actuator for performing minute positioning of said head component by fixing in the 
head slider and the support device which it has at least one head component, it may have one pair of 
movable arm sections which can be displaced according to the driving signal and said head slider may 
be ****(ed) between these movable arm sections. 

[Claim 2] The actuator according to claim 1 characterized by having the base fixed to said support 
device, and said movable arm section having projected from this base. 

[Claim 3] The actuator according to claim 2 characterized by having the slider fixing section which the 
side face of said head slider fixes to the point of said movable arm section. 
[Claim 4] The actuator according to claim 3 characterized by having a configuration from which 
between the side face of said head slider except said slider fixing section and said movable arm sections 
serves as an opening. 

[Claim 5] An actuator given in any 1 term of claims 2-4 characterized by forming said base from the 
ceramic sintered compact which has elasticity. 

[Claim 6] An actuator given in any 1 term of claims 2-5 characterized by equipping said movable arm 
section with the arm member by the ceramic sintered compact which has flexibility, and the piezo- 
electric mechanical component formed in the side face of this arm member. 
[Claim 7] The actuator according to claim 5 or 6 with which said ceramic sintered compact is 
characterized by being Zr02, 

[Claim 8] Said movable arm section is an actuator given in any 1 term of claims 2-7 characterized by 
being constituted so that said head slider may be linearly rocked in a longitudinal direction according to 
a driving signal. 

[Claim 9] An actuator given in any 1 term of claims 2-8 characterized by the inside corner in the bond 
part of said base and said movable arm section having the obtuse angle or the smooth flat-surface 
configuration. 

[Claim 10] An actuator given in any 1 term of claims 2-9 characterized by the inside corner in the bond 
part of the slider fixing section which it is prepared in the point of said movable arm section, and the 
side face of said head slider fixes, and said movable arm section having the obtuse angle or the smooth 
flat-surface configuration. 
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[Claim 1 1] An actuator given in any 1 term of claims 1-10 characterized by the flat-surface 
configuration of the whole actuator being an abbreviation U shape. 

[Claim 12] An actuator given in any 1 term of claims 1-11 characterized by having the thickness below 
the thickness of the head slider which should ♦***. 

[Claim 13] An actuator given in any 1 term of claims 1-12 characterized by setting up a little smaller 
than the width of face of the head slider which should **** spacing between said one pair of points of 
the movable arm section. 

[Claim 14] An actuator given in any 1 term of claims 1-13 characterized by said head component being 
a thin film magnetic-head component. 

[Claim 15] The head gimbal assembly characterized by having the actuator for minute positioning given 
in any 1 term of claims 1-14, said head slider ****(ed) among said one pair of this actuator of movable 
arm sections, and said support device which fixed to said actuator. 

[Claim 16] The head gimbal assembly according to claim 15 with which said movable arm section and 
said head slider of said actuator are characterized by having fixed with adhesives. 
[Claim 17] The head gimbal assembly according to claim 15 or 16 with which said actuator and said 
support device are characterized by having fixed with adhesives and solder. 

[Claim 18] The disk unit characterized by equipping any 1 term of claims 15-17 with at least one head 
gimbal assembly of a publication. 

[Claim 19] The manufacture approach of the head gimbal assembly characterized by fixing said actuator 
which prepared the actuator for head component minute positioning equipped with one pair of movable 
arm sections which can be displaced according to the driving signal, ****(ed) the head slider which has 
at least one head component between said movable arm sections of this actuator, and attached this head 
slider in a support device. 

[Claim 20] The manufacture approach according to claim 19 which sets up a little smaller than the width 
of face of said head slider spacing between the points of said movable arm section of said actuator, and 
is first characterized by carrying out temporary immobilization of said head slider by the retention span 
of this movable arm section at the time of said ****. 

[Claim 21] The manufacture approach according to claim 20 characterized by carrying out actual 
immobilization of said actuator and said head slider by stiffening adhesives after said temporary 
immobilization. 

[Claim 22] The manufacture approach given in any 1 term of claims 19-21 characterized by fixing said 

actuator which attached said head slider, and said support device with adhesives and solder. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0017 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0017] It is also desirable that the inside corner in the bond part of a base and the movable arm section 
has the obtuse angle or the smooth flat-surface configuration. It is also desirable that the inside corner in 
the bond part of the slider fixing section and the movable arm section which it is prepared in the point of 
the movable arm section, and the side face of a head slider fixes has the obtuse angle or the smooth flat- 
surface configuration. Thereby, the shock resistance of the actuator itself improves sharply. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0018 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0018] It is desirable that the flat-surface configuration of the whole actuator is also an abbreviation U 
shape. 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 4th partition of the 6th section 
[Publication date] June 7, Heisei 14 (2002. 6.7) 

[Publication No.] JP,2002-74870,A (P2002-74870A) 

[Date of Publication] March 15, Heisei 14 (2002. 3.15) 

[Annual volume number] Open patent official report 14-749 
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[The 7th edition of International Patent Classification] 

G11B 21/10 

5/596 

21/21 

[FI] 
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[Procedure revision] 

[Filing Date] March 6, Heisei 14 (2002. 3.6) 
[Procedure amendment 1 ] 
[Document to be Amended] Specification 
[Item(s) to be Amended] The name of invention 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Title of the Invention] The manufacture approach of the disk unit equipped with a head gimbal 

assembly and this head gimbal assembly equipped with the actuator for minute positioning of a head 

component, and this head gimbal assembly 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The head gimbal assembly characterized by being the head gimbal assembly equipped with 
the head slider which has at least one head component, the support device, and the actuator for 
performing minute positioning of said head component by fixing in this support device, equipping said 
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actuator with one pair of movable arm sections which can be displaced according to the driving signal, 
and ****(ing) said head slider between these movable arm sections. 

[Claim 2] The head gimbal assembly according to claim 1 characterized by equipping said actuator with 
the base fixed to said support device, and said movable arm section having projected from this base. 
[Claim 3] The head gimbal assembly according to claim 2 characterized by preparing the slider fixing 
section which the side face of said head slider fixes to the point of said movable arm section of said 
actuator. 

[Claim 4] The head gimbal assembly according to claim 3 with which said actuator is characterized by 
having a configuration from which between the side face of said head slider except said slider fixing 
section and said movable arm sections serves as an opening. 

[Claim 5] A head gimbal assembly given in any 1 term of claims 2-4 characterized by forming said base 
of said actuator from the ceramic sintered compact which has elasticity. 

[Claim 6] A head gimbal assembly given in any 1 term of claims 2-5 characterized by equipping said 
movable arm section of said actuator with the arm member by the ceramic sintered compact which has 
flexibility, and the piezo-electric mechanical component formed in the side face of this arm member. 
[Claim 7] The head gimbal assembly according to claim 5 or 6 with which said ceramic sintered 
compact is characterized by being Zr02. 

[Claim 8] Said movable arm section of said actuator is a head gimbal assembly given in any 1 term of 
claims 2-7 characterized by being constituted so that said head slider may be linearly rocked in a 
longitudinal direction according to a driving signal. 

[Claim 9] A head gimbal assembly given in any 1 term of claims 2-8 characterized by the inside corner 
in the bond part of said base of said actuator and said movable arm section having the obtuse angle or 
the smooth flat-surface configuration. 

[Claim 10] A head gimbal assembly given in any 1 term of claims 2-9 to which the inside corner in the 
bond part of the slider fixing section which it is prepared in the point of said movable arm section of 
said actuator, and the side face of said head slider fixes, and said movable arm section is characterized 
by having the obtuse angle or the smooth flat-surface configuration. 

[Claim 1 1] A head gimbal assembly given in any 1 term of claims 1-10 characterized by the flat-surface 
configuration of the whole actuator being an abbreviation U shape. 

[Claim 12] A head gimbal assembly given in any 1 term of claims 1-1 1 to which said actuator is 
characterized by having the thickness below the thickness of said ****(ed) head slider. 
[Claim 13] A head gimbal assembly given in any 1 term of claims 1-12 characterized by setting up a 
little smaller than the width of face of said *** *(ed) head slider spacing between the points of one pair 
of said movable arm sections of said actuator. 

[Claim 14] A head gimbal assembly given in any 1 term of claims 1-13 characterized by said head 
component being a thin film magnetic-head component. 

[Claim 15] A head gimbal assembly given in any 1 term of claims 1-14 to which said movable arm 
section and said head slider of said actuator are characterized by having fixed with adhesives. 
[Claim 16] A head gimbal assembly given in any 1 term of claims 1-15 to which said actuator and said 
support device are characterized by having fixed with adhesives and solder. 

[Claim 17] The disk unit characterized by equipping any 1 term of claims 1-16 with at least one head 
gimbal assembly of a publication. 

[Claim 18] The manufacture approach of the head gimbal assembly characterized by fixing said actuator 
which prepared the actuator for head component minute positioning equipped with one pair of movable 
arm sections which can be displaced according to the driving signal, ****(ed) the head slider which has 
at least one head component between said movable arm sections of this actuator, and attached this head 
slider in a support device. 

[Claim 19] The manufacture approach according to claim 18 which sets up a little smaller than the width 
of face of said head slider spacing between the points of said movable arm section of said actuator, and 
is first characterized by carrying out temporary immobilization of said head slider by the retention span 
of this movable arm section at the time of said ****. 
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[Claim 20] The manufacture approach according to claim 1 9 characterized by carrying out actual 
immobilization of said actuator and said head slider by stiffening adhesives after said temporary 
immobilization. 

[Claim 21] The manufacture approach given in any 1 term of claims 18-20 characterized by fixing said 

actuator which attached said head slider, and said support device with adhesives and solder. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0001 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0001] 

[Field of the Invention] This invention relates to the head gimbal assembly (HGA) equipped with the 

actuator for minute positioning of head components, such as a thin film magnetic-head component or an 

optical head component, the disk unit equipped with this HGA, and the manufacture approach of HGA. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0007 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0007] Therefore, this invention cancels the trouble which the conventional technique mentioned above, 

and that purpose is in offering HGA equipped with the actuator for minute positioning of a head 

component without the thickness increase of HGA by actuator wearing, the disk unit equipped with this 

HGA, and the manufacture approach of HGA. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0008 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0008] Other purposes of this invention are to offer HGA equipped with the actuator for minute 

positioning of the head component which can improve shock resistance sharply, the disk unit equipped 

with this HGA, and the manufacture approach of HGA. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0009 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0009] The purpose of further others of this invention is to offer HGA equipped with the actuator for 

minute positioning of a head component with which it can improve sharply and upgrading can also plan 

productivity of HGA, the disk unit equipped with this HGA, and the manufacture approach of HGA. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0010 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0010] 
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^>^>. St^r. »SiHOA*«:-*««a6M^7X* 
E«:»l^r*5*. COM^7^^EK±a<0.«af«E* 
aeb/c^iO^lBftSEtr^CtK^MJ, ^«E<D 

1 0 0 5 5 ] ftfc, E^ * *2t*»<fc«, iSE*»*K 
fctt«B«HIK^0lMT4ttttfrS^ ^>o E* - « 

Sc»CiA>^. PZT [PD (Z r. T i ) 
O, ) . PI (PDT ! O, ) , PLZT [ <Pb. L 
a) <2r, Ti) 0 5 ] . **>K^<lH»A < Ba T 
• > ^(Diz^ a ;« **E^ - SSMW^ftf* t^o 
[0 05 6] COOcfc^K. *^M^feWI>7^*a 
x - * 2 2 tt. «Jtt7 - ASJ5 1 aw 5 2 HtCK^ ^ 
F^9^ y2 1 OflMB9«:lfc»]&trJ: WHWtUX^itc 
it>. 7^*^.x-^2 2 : &iS:^r(>«cc:^9i:'HGAiD 
f»3»iifcfci/«Cfr» 0 T*?*x-$i&§ccj: 
SHa^^A^ftBCDltttXE^ttTBift*. *fe, 
7»^»x^jr22aWHft^? F^^^^2 1 

^41tC(5)±1-^ 0 Pj«p7-Aa5 I5W5 2 

a&**Rtc^4«uttr-Aa5 iaw5 2<D 

feffi^iia^ ? FX ^ ^ 5^2 ! X&kmZ> C 

LttlZ, C<Oicti> y Y^v-iVZ \<0-$&ti> 

[0 05 7 ] H8-H 1 0kr*nm&tC.hVft>HGA 
[0 05 8] *r, FA^^« \ B&7** 

tDOMS^rtt-cuMtrft. 7^^*x-^2 2^. 0<x 
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£3 ttW? * c t tc a *> -c^iif 
[0 05 9] @8K^iT£5ic, £?. 

Y*?<iV2 1 Bl/<*fflfi8 1 ±K$*g3*rCl> 
i>7 52 2<7>«]Sj7-ASP5 ! SO' 5 2B(C 

[0 06 0] 7***x-*2 2G>hJS7--aM5 IS 
tf52fcfetf**^ m«« 5 3 R» 5 4 flcpHBW 
> K^* KX*Y*2 J: 9*** 

8<«*j: J >K:w£$n-Ci^<?>'C. 5J»7-AM5 1 
a» 5 2 Mmijxm^ "? #2 1 I*. *JU y 

aBUtstfr^BtT*. 

[0 06 ! ] C*MCJ:9. BJfrv-, fx? 4 92 1 4 7 

*?*x-*22 4G>*Sf* 8 2 #»fifc3 n*. 

[0 06 2] CC-J:^tC. K5R^? F*?-f *2 1 i? 

> * * x- * 2 2 i«[>ffl*4r Awrafeht-'ff*/c* * 

1 0 0 6 3] Xi*X\ H 9 J: B3H^ * K A 
5 4^2 1 47***x-*2 2 4©lS£{*:8 2£. * 
A*OS/» >2 007 U*ft 2 6±KB9?&. J: 9 
SJ*«tc«, ?u*W2 6<^M2 6afc:fctf-&«$* 
IS 2 6 I) ±4? \s$U*2 6<D»atM2 6 c 

90R09 ! ^rn-en^i/trfe^. fe£#8 2c>7 

*?*x-*2 2<!>£M2 2a (5 0) «r«»B2 6 I) 
±K. ^#:8 2<D^^^KX^^y2 l 0>ft«M& 

[0 06 4] yu>t\ ©10 (a) K^iw. 7* 

**x-*Jfl»tfcM* K3 1 <t7***x-£2 2<*>A 
* * * ;k£0' B * * 4 ,«m*f »*«S 2 2 I) 2 2 c 
4£. SfeCC^VFttfr"? K ! 0 0 4 7 9f-*x— 
£2 2<»^>M8^&22<tao<22e4*. ItA, 

1 0 0 6 5 ] *<Dft, 010(B) ICrftJ: WC. m% 
KS*ffl«tt>t* K2 94B*5^v K*5-f *2 1 

[ 0 0 6 6 ] fc£<*8 2 £ *A-<>^ ff > 4 feb&l/fc 



7) MM20 02-74 87 0 

1? 

#S3UC J: aSSatfSSiWfcSM*. C 8 2 # 

*tt& Bttt* &fc#> 4 H G A i^it'^S «rRk>r£ 
teoI^r-A^. C4>J:*K. HGAffl#£rffiH£«» 

[00671011 tt, *^(jr>tt©«tt^JS(C|d^^ 

[0068] ccc-r^^x-^ 

AMI 1 ljttf 1 1 2^Si[tC(90CV^o Pl*7-A 

Ml 1 ISO'l 1 2<D*«M<C«, H«^^ 

2 lCMKffltcBS^n&x^^drasMl ! 3Rtf 1 1 

[0 06 9] ^7^^SSMl 1 3Rtf 1 1 4v*. H31 

X. CV>m$<D&&M%^ 9 FA7 ^ ^2 i CH?JS4@ 

§^n, ^«iffli5ifl7-AMi i i 

[0070] bimt- ami i iatfi i2{*. -en-e 

n. 7-AMHl i 1 aRtfl 1 2a6cne>7-AM 
Will aatf 1 1 2 acofflffltc^snAiJE**^ 1 

1 1 bao i i 2 i)^3^6Js.«$nco^o 

[0 07 1] sMl 1 0*tf(C7-AMWl l l aao' 
rOj r— Hqn^CflXdtl'CC^. CC-J:^tC. 7^* 
Zr0 2 ^<Wi7^ v tmmt??>Z.tK.£*>. 7>? 

30 **x-^if*©ajssit^±r*. 

[ 0 0 7 2] E«S^ ! 1 I I) RV 1 1 2 I) Owfiao' 

[0 07 3] **M*«c^ttt. Biltr-AMi i 

1 Rtf 1 1 2 1 1 0 ^©Is^M^ to^&Piffla - 

3£0'tCoJS7-AMl 1 ia»l 
flSMl 1 1 1 4 4©«[^M«:W*rt«="-^ 
-^tftrittt < ft o>«SJBtt 4 -5 J: *> 

s-^-ti^Ml 15-1 1 8^fiMl 1 QmfKT- 
40 aMH 1 1 I a RO' ! ! 2 a § ^filS<*r- 

i o 074] ^m^mo^^m^mmn^ 

1 0 0 7 5 1012 it, *«HDOS 6K*0&tt)i$Bcc 
ft$rt^7^^*x-^©«a*7iir¥iiar-A-s. 
[007 6] KlatCTnf ^^*C, CCC'7^*^x-^ 

50 3 1 2 04>5tt4»6 1 *t<Onl^7- 
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Agfl 2 1SCM 2 S^ftKftOTfr*. lsjg)7-A 
& 1 2 1 RO' 1 2 20*»»*Ci*. v 

2 \<QfflmuL®m2ti*>z7<<¥m%mi 2 3 sum 2 

[0 07 7] **-<yB£SM 2 3B*M 2 4**. 83 

K»^*K*^ma*w^-ASiU2i 

[007 8] 5JS&7-ASH2 ia£H22tt. *n<: 
tl. 7-Attttl 2 i aRtfl 2 2a£cn67-A& 
1 2 1 a&tf 1 2 2 a^affltcSfiS^nfeBE*** ! 
2 1 bSO' 12 21) iMSSSn-COio 

[0079] gftl 2 OmftCT-umt 1 2 1 aSO' 

i2 2aii, »tt*w***^* muz 

Zr0 2 ? *&3£#£^*C<iKJ;D. 7* 

[ 0 0 8 0 ] E*S* 1 2 1 I) RV 1 2 2 I) OtfS&tf 

I 0 0 8 1 ] «fc«tKM>i:lJ:. «Jjft7~-ASPl 2 
i 3Rtf ! 2 2 il^P ! 2 0 £<Mt#iW*:fctt£FJ«3 - 
aisar -ASM 2 iatM 2 2i^^^y 
@SS» ! 2 3 2 4 tflDttdawcfeW&rtHa-^ 
- #6 ft Tl tft < » St * J: ^ K s - * 

-Matt 12 5-128 ! 2 0 ECNC7- Atftf 

1 2 1 a£tf 12 2a iloiU-fe? * * frtttttf-C-IWft 

[0082] «M^«^g®WffiM 
It. B2<0^t«»«©«^<t±<l5l*rc**fe^. SA<9i 

[ 0 0 8 3 ] m \ 3 It, &Ktt©*ftE 
■Kfett67 * * * x - *05t&££^T¥ffl@*C&£o 

[0 08 4 ] f^HK^T^tC, C<£7? 
It. ^^ffl»tt^Sa*tti<f-?'C*J0, ^*^>V 

a xcas^ti^a* 1 3 o<z>his*6 1 s^sidr- 

Atf 1 3 l&lf 1 3 2^gj|[^(^Ct^ 0 *JS&7-A 
« I 3 1 SCK 1 3 2 »5feWS|UCU, ? 

2 l#«BfflicHS<*n**^yBSSM 3 3£tf! 3 

[0 08 5 ] Zy-iVm^m 3 350*1 3 4**. W% 

r. ca)^^«^v *2 io>»jai@ 
#3ft, ea^y K^^^^siHigjr-Agpi 3 1 
m\ 3 2 4cDia««i»j©ss»^aaft^ft*j:^«:fts 
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[0086] Bisr- asp 1 3 1 so* 1 3 2 it. *n-e 

tl. 7-AgPHl 3 1 aStfl 3 2a£cn*E>7-A$ 
tt 1 3 1 a Slf 1 3 2 a «-»fflK©ifc3ttfcE*SMF- i 
3 1 bSO'l 3 2l>£*>6mSS£tm>* 0 
[0087] SSPi 3 Office 1 3 1 aRU 

[0088] EVSH-1 3 1 bRO'l 32 bOttSSV 

iW5«a 5 tc* 0 & 7 * * * x - * t mfc&h 

I 0 0 8 9] 4*»»*Cfet*r It. «Jfi&7- ASP 1 3 
1 £tf 1 3 2 1 3 0 tOtS&mchH&ftMx- 
3£0'tCn]^7-ASPl 3 i&tfl 3 2**74 4" 

®mn 3 3Stf 1 3 4 t€^mcm^m^-t 
-K. x#*l>\miC£Zx~?~m&& 13 5-13 
8#J&Dt34vC<r»* 0 cn(CJ:0, 7^^»x-»B# 

[ 0 0 9 0 ] **tft^I««)««>ft«>«fi£R^(¥ffia.m 
It. B2^*»»»<0*S^^<l5ia^*4fc^. 

[ 0 0 9 1 ] £l±, SfiJS^^ KR^jSl^ttEft^ 
^7^*^x-^^'C©7^*^x-^^{§^A:H0 
A*»^r*aw*»«Ofc#, *awit, C<D£*>tt 

«»'l««ft»ffl7 ^ ^ »x - *SWC«>7 !??*x- 
[0092] WJ^^fc*»e»lt^ -c*«w*pkw 

^ * , St -5 r *Rffl4>«H at<*iw##©j!Haw*0is 

[0093] 

It. 7^**x-5f-&, l8S<l:^tcffi^rSClHlft*i 
»<C*BJtt7-AgBiatc^^ KA^^^tt^T^^;^^ 
40 Mort^/c^ 7>^>x-4?*R» , C«>*©ai» 
r H g a wwavmtt zt:^ tt*1»£ifi± oft *o c 

<D/c^, 7>^*x-*«»«J:*K2ar^A^||e<?> 
v K^^^^#i»>^u^-ttiiittft&«ri^^ 1 ft? 

50 S^ho->*fi«t?**^6eBB+»«rAho-* 
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*ft *<:£*?**• 

[ 0 0 9 4 ] <? t>K*mX'\t, HG Aon&xmt 0 
tr. srstw:. r^^»x-^<D«iSr-^gps^ 

? K*9-l?eftSl'T:BC0. C<Z>^? KA?-f 
r * f * x - * £<*>S£i* *:£i#»wKH:t i/ c <, >*„ 

7*? aX-3fCC'PJfifcr-A^fe1(C-s^ K*9 4 

x-»io>ffi*4t:^*iB«±i?ff» % c**^6. (is 
ft****^* Oislfc &®a*£r#5flfe£ ft*. 

a 9 , Kfi 3 A h OB»f piest ft * Q 
[BB4>fiMftBHJ] 

mz ] a i ©<»^s»cfew*HG A^^-rwa 

B*C**» 20 
[B3 1 ■ i ©«I«MW:*»W*HG AV&mtlGIM 
B?*«. 

[ B 4 ] Bj 1 eJQHHKe feW * H G AOjHUttB 3 

t «sft him** z> KkH ®m v$> * ♦ 

[B5] m\<D&temma$ii2>T*?*x-*<D$m 

[B 6 ] m 5 <£7 * * a *-^©ES*W9«J»S«: 

[07] @5C-7^^x-^«i|$^f^c^ 
attBt?**. 30 

[ m a ] m i <otkmmc m * h g AoK&xfio- 

[B9 J 0 i 04OHMK4*tf4 H G AOl?&X!I<7>- 
»*BWT*«»B'C**. 
[0 1 0 ] 13 1 ©*te^S^^W*HGAa>SftSXgO 

-»*»«r*MaiBt?*4o 

[Bin *^wotta>*tt«asKife«*7 j?^ *x- 

[0121 «ftQM>S 6(C|ft€!>*IMS«ic*iW*7 > * 

aX-$ 0>|ft&f:CT?'¥BB'CA *♦ 40 

[013] *&9k*>*fc3 6*cft<o*tt^S8ccfeW*r 

[ffw«m] 

l 0 B5R^ < * * 

11.13 tt 

12 7-b>ry*^y 
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14 + * y ? j> 

15 £T5>**x-£ 

16 S&tt7-A 

1 7 HGA 

2 0 > 

2 1 B3ft"t? FA?<f * 

2 1 a ia?%& 

22 7***x-* 
22a, 5 0 

2 2b, 2 2c SWflt 

2 2d, 22 e ??>K$^lft 

2 3 IIOT-Kb'-A 

23a KQtitf* 

24 ^2<?>D-Kfc'-A 

24 a U7h^ 

2 5 b>y 

2 6 7l/>^ 

26 a 

26b WHI 
26c 

2 7 ^-A^U-h 

2 8 aai«M 

28 a H 1 (OSSmmi 
28b 52<®iSfi«tt 

2 9 ea^ ^ Ksma««.»< * k 

3 0 ttBBBflWC^WF 

3 1 7 5>**x-*Jlfc&Ms K 

5 1. 5 2, 111, 112, 12 1. 12 2. 13 

1. 132 5M7-AB 

5 1a, 52a. Ilia. 112a. 121a. 12 
2a. 131a. !32a 7-^SPM 
5 1b, 5 2 b. 1 1 1 b. 1 ! 2 b. 1 2 I b . 12 
2b. 131b. 132b E^St 

5 3. 5 4, 1 1 3, 1 1 4, 1 2 3. 1 2 4. 13 
3. 134 a^FBSSj 

eo ss-vsttttis 

6 1 flmtSB 

6 2 y5>KWW 
8 0. 90. 91 
8 1 

8 2 ft£ft 

1 0 0 Ktftft"? K 

115, 1 1 6. 1 1 7. 11 8, 125, 1 26, 1 

27. 1 28. 13 5, 136, 1 37, 1 38 a- 
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[010] 
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21 113 



118- 
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^-lllal 
-H110J 



lit 



115 



124 



«f!sr 



126 



[012] 
21 



123 

-J 
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127 



125 



120 



[HI 3] 
21 133 



138- 



134 / | 



102- 



132b' 



V 1 



136 



130 



137 



131a ( 
131b| 



135 



131 



[SttB] ^stl 3^1 055 0 (2 00 1 . 10. 
5) 

imm] 



rave, sgait^fci«->'C!s:ttpitt^i*t«>5iflir- 
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[8*14 ] BfiA y A *BS»*|SS< * K A 
fl>7**aX-* 0 

mms ] b5bs&#. arttt^r^-b ? * ^ 

118*^6] BBeJi&7-ABa* «Jfe&£?ff4ir 

hk $ n/csaefM^ *<§ <, >4 c * <t 
t 4 um 2W5©i *r m> i bad r ? * * x 

[is*js8] bbiTO7-a»*. BiMMKfl^r 

BB^* KA^^^***fttCit«W^Jgttt'4cfc^Kl 

i jkcb«<so7 > * > x- $r 0 

tie#jg9 ] 85iaa«iHiiapitt7-^tt4«)8S^a 
icteii *>m& - ? -att ft XI tf»6 **™br*w 
i/c *4 c t 4 r 4 !5*js 2^8w 'Tn*» i 
«fcBft4!>T**ax--* # 

mm i o j Bfi^fl7- a»&*i8«ksm an 

BE** y YttA VWmimm $t\ZA?A ?B9B 

•*ftxitit6*a*iB«KtwoT:c»4ctt««4r 
zam.2to*>9m>?tifr i B«cE*K>r *x- 

[ um 1 1 j r * * * x- * ^ftcc-^aseK^B 

*tt?*4C**fttt*T4tt#B 1 1 0«H»m 
a> 1 WCBw©7 5? * *x-£ 0 

0W2*wi^t>4c£eim&r4tt^ia»6i i 

OX »ma> ! Q|K:&IK4>7 * * * x- * 0 
[I8*« 13) BB i tfc&Bjur - A&4>jft>sm<Z> 
Hia**. WW"<* ^ ? K a 5 * 0 < 

WSfttTl*4C 4i##«l*&l 2«W* 

ma* i T%tci&o>7 $ 

mm 1 4 j * KXfMnu^ * raw- 

[18*1 ! 5 ) 1 1 4 C&t »rn*> 1 wtcs 



MR2002-74 87 0 

*B<fc*fl*fcC**4Ta<t* 4^v f*J»<*7is> 
mm I 6) B&r*?aX-~*«>B&»nk7-'i» 

tV4C4£#i!&£? 4IB5CT! 5^i2w0>^^ 
M%7-b>7 r l» # 

[18*^ 1 7 ) RET 2 ? *x-*£tlS£»«tt± 
ftif 4»*W1 5X1*1 6fc!E*S<Z>^7 Kl»/<AT 
tl8*3i ! 8 J 1 i 7 Ci^n^ 1 ^u: 

S47 - A««r«itft^ ? KS^ift^ttHft^JBcor ^ ^ 

aX-^^H, 5^7^^aX-^Cr.|5aEPJ^J7-A 

^^ x^^ tXttftflteB*? 4 C 4 4 -r 4^ ? 
[ 18*^ 2 0 ] ^ ^ a. x - ^ CISjIE *\&7 - A 

/h5<a^i./c*ja, BBifettKcctt. gHj«7 

- ASK^fifS^-CBria^ ^ h" A ^ ^ ^0xS^T4 J: ^ 
K:UteC4*««4^4ia5fti 1 9(cett<0*a**o 
[I8*JI2 1 ) BBISBCOfl. S«l«:iat3'tt4 
C6i<:J:*3, B?l27^^^x-^4Bflla^7 KX?-/^ 
4 ^ 4 C A ^r^iS 4st*J[i 2 0 tCla^>IS 

[18*^2 2 ] BB^ 9 ^ ^ *r*»0 (4MteBB 
T > * » x - jr &BB3d*WI 4 «B«H&c;^A! 
J:9B9'«'4C4*«*«4T4»*«1 9^62 1 

[^KtS£2] 

[MliE»4MrS«] 00 17 
[NE*&] KB 

[0 0 17] pItt7-A«4C^gB*C^4rt 
Mri-t-^l*ftXit»*>30^¥ffl^t«*WOT<r»4C 
itW*l/l% 5J»7-ASW>^Sgff(CSgW6n^? K 
XvA VMBSWa S $ ft 4 A ^ ^ 4 5JSS7 - 

A»i ©tt^awc *i » a - - Axem 
r ^ ? a x - * e#cr>waiStt^iiecifii±T 4 . 
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oo i a * [oo i s ] 7?**j--*£W<»¥foKVvm^\fi 

[mm) * 



7D> V<-i>'<rMZ 

F Z - JU > 5C04? LA01 MU5 

5C059 AA01 BA01 CM4 DU9 CK26 

EA03 
5C096 NN03 NN07 
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[EtrB] 4*6«7 0 (2 0 02. 6. 7} 

£IHi2 0 0 2-74 87 0 (P2 00 2-7487 0 A > 
[&HB]TO14¥3J§15B (2002. 3. 1 5) 
[CTHt] &Htilf£tt 14-749 

[HilBS^] **®2 0 0 0-253930 < P 2 0 00-253930) 

[@^HF»a.^7ns] 

C11B 2V10 
5/595 
2V21 

[PI] 
C1!B 21/10 H 
5/595 
21/21 C 



[HUB] 4^3^60 (2002. 3. 6) 
>/ < A 7 -fe > 7' 'J 7 a X * SH&tfttA. * K i> 

>; < a r -fe > ^ y oMjfefrft 

[*#{giE2] 

[MEMMTBS] «flFB#o>«a 

7^?ai-i? £ gJi&fc^ ^ K ^>>' < A T tr > 7' »J T' 
[ ig#Jg 2 ] RBr * # * x- * ^MfixfvRNiccfl 

[ig*3©3 ] HQiar * * * x - * (omimtbr - ^ 

*^ 



ia#ii4] mar 9? *jL-*tfi. ?a 

OTa-s, <Y y0«iS4MiaaJfl7-^ 
M<t <CW#aBUL ft 6 J: * U X C * * C 4 &ft 

?& jftftfl 3 (ceft®^ ? ¥ i>i> j< A 7 -fe > * y c 

[lams ] RB7 *x-^©iiajiaw. 

8fciT4aJI*^2^^4^^n^l re«E*K>^? F 
t»^<A7-b>ry o 

[S#W6 ] &ffi7 * x- *©«1Sp»7-A* 
i>y aiSMl^Ti-b^s ? *:Sftttl*KJ:£7- 
4. tt7-A^of^(c^dmcE«ffiiM&«fi 

^C(,^Ci 4 r h l£*Jg 2 *» h 5 SH'Th* I 
.'<A7-b>7 r M, 

[IB#J£8 ] 8*127*? >x-#<D«fiBl»7-A<| 

7*>yy. 

[ !B#Jg 9 ] 15127 > * > x - 5? (Z)h?BS«4 ^ 12 

H7-A»4©tt^accid^4rt«3-^-^«flx(* 

2 6 8 $H *m*> 1 W£ HW>^ ? K V > ^ >' A 7 -tr > 

muni o) 1^137 ^ ^ a x - 5? cc-^ia oig) 7-ju 

l/CV>^C4^at4T^^^2^69<J>C^m^! 
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[ izm ll) 7 5 * * x- * £f*oc^nrett#mj ^ 

fc ^ ? F * ? 4 $r<j»s $ a r<z>» <*£m/rt**c4& 
[ Ig*« I 3 ] ilSB7 * * a x - »<DiM2 ! Pitt 

r-A»©*Jssiwa>HPii*, tteftRsnfcA^p* 

?*tg*Jg 1 &6 ! 2 <*H»1*nrt> i W£S2tt4>"t 7 p*> 
>;<*7-b 
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